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COMMUNICATION TERMINAL 
EQUIPMENT AND CALL INCOMING 
CONTROL METHOD 

BACKGROUND OF THE INVENTION s 

1. Field of the Invention 

The present invention relates to a communication terminal 
equipment, and is applicable to, for example, a portable 
telephone (such as GSM-USDCPDC) and a digital cordless 10 
telephone (such as PHS-DECTCT-2). 

2. Description of the Related Art 

Conventionally, call incoming to a telephone is informed 
by means of an alert sound. Generally, such an alert sound 
is designed so that it does not stop ringing before a user is 
effects next operation. Accordingly, when the user cannot 
give any quick response to the call incoming, there is no way 
other than the user breaks off the alert sound forcibly by 
means of going off-hook or leaves the alert sound to con- 
tinue ringing. 20 

In this case, in the method to forcibly break off the alert 
sound by means of the ofE-hook operation, there is a fear that 
the person on the other side is given an unpleasant feeling 
because the person on the other side can notice that the 
circuit was broken off intentionally. On the other hand, in the 25 
method to wait until the alert sound stops ringing, there is a 
fear that persons in the surroundings may be troubled by the 
alert sound. 

Another method is therefore considered in which genera- ^ 
tion of an alert sound is stopped by a user's operation to 
intentionally break off power supply while to call is incom- 
ing. In this method, however, the tuming-on of the power 
supply again is apt to be forgotten, and there is a possibility 
of missing the next incoming call. Further, there is a fear that ^ 
long-time turn-off of power supply may be regarded as a 
failure in an telephone network. Accordingly, this method is 
a not so preferable measure. 

In view of the foregoing, an object of this invention is to 
provide a communication terminal equipment which is supe- ^ 
rior in selecting and handling properties for users in com- 
parison with conventional one. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed descrip- 
tion when read in conjunction with the accompanying draw- 45 
ings in which like parts are designated by like reference 
numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 50 
FIG. 1 is a schematic front view showing an example of 

the communication terminal equipment according to the 

present invention; 

FIG. 2 is a block diagram showing an example of the inner 55 
circuit of the communication terminal equipment according 
to the present invention; and 

FIGS. 3 to S are schematic diagrams showing the state 
transition. 

DETAILED DESCRIPTION OF THE " 
EMBODIMENT 

Preferred embodiments of the present invention will be 
described with reference to the accompanying drawings: 
(1) General Configuration 65 

In this embodiment, description will be made about a 
portable telephone in which an alert sound muting function 
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is allotted to a power key foe controlling switching of turning 
on/off power supply to thereby improve the convenience in 
handling. 

The outline configuration of a portable telephone 1 is 
shown in FIG. 1. 

On a front panel 2A of a body 2 used in this embodiment, 
there are provided not only operation keys 3 (including a 
power key 3A, numeral keys 3B, a send key 3C, and an end 
key 3D), but also a display 4 for displaying a telephone 
number. On this display 4, a telephone number or the like 
entered by a user can be displayed. The user can confirm the 
entered contents or can perform mode selection on a picture 
screen. Further, in addition to those operation keys 3 and the 
display 4, an antenna 5 and a speaker/microphone portion 6 
(not shown) are provided on the body 2. 

FIG. 2 shows the inner configuration of the portable 
telephone 1. The inner circuit is constituted by a CPU 7 
(control means) as a main part so that the CPU 7 controls 
other parts of the inner circuit. For example, in the case 
where the user depresses the power key 3A when the user 
wishes to originate a call, the CPU 7 performs control to 
close a power switch 8 so that electric power is supplied 
from a power source 9. Thus, the portable telephone 1 is 
brought into a state of standing-by awaiting entering of a 
telephone number of the other party. 

For example, if the user enters the telephone number of 
the other party through the numeral keys 3B in this state, the 
CPU 7 displays the thus entered telephone number of the 
other party on the display 4. If the user operates the send key 
3C, the CPU 7 begins call origination to the other party 
through an RF signal processing portion 10 and the antenna 
5. 

If the other party responds to the call origination and 
conversation is started, a reception signal received through 
the antenna 5 is fetched into an audio signal processing 
portion 11 through the RF signal processing portion 10, and 
then the signal is outputted from a speaker of the speaker/ 
microphone portion 6 after signal-processed in the audio 
signal processing portion 11. On the other hand, the user's 
voice is fetched into the audio signal processing portion 11 
through a microphone of the speaker/microphone portion 6, 
and transmitted from the antenna 5 through the RF signal 
processing portion 10 after being signal-processed in the 
audio signal processing portion 11. 

On the contrary, when a call is given to this portable 
telephone 1 from another party, the CPU 7 detects this call 
and performs control to turn on an alert on/off controller 12 
to thereby make an alert sound generator 13 generate an alert 
sound. Thus, the user is able to notice the call incoming. In 
this state, if the user depresses the send key 3C, the CPU 7 
detects this depression, so that it enables conversation and 
stops the generation of the alert sound at the same time. This 
is a case where the user can respond to a call incoming. 
However, there is a case where the user cannot respond to a 
call incoming in accordance with the surroundings at the 
time of the call incoming. To cope with such a case, 
therefore, there is provided a function to eliminate an alert 
sound without forcibly cutting-off a circuit under a prede- 
termined operation. 

This operation is carried out by the power key 3A. 
Normally, the power key 3A is used to open the power 
switch 8 to thereby break off the power supply from the 
power source 9 under the condition that the power key 3A 
is depressed for a predetermined time or more (for example, 
1 second or more). If the power key 3A is depressed for a 
time shorter than a predetermined time (for example, shorter 
than one second) when an alert sound is being generated, the 
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CPU 7 detects this depression and controls the alert on/off 
controller 12 to make it stop the generation of the alert 
sound. 

(2) State Transition 

Next, referring to FIG. 3, description will be made about 
the operation and the state transition when call incoming is 
given to the portable telephone 1. 

The operation at the time of call incoming begins from the 
state ST1 of telephone call incoming standing-by. The 
portable telephone 1 maintains this state ST1 before confir- 
mation of telephone call incoming. Incidentally, if the power 
key 3A is depressed for one second or more in this state, the 
operation shifts to power supply cutting off in the state ST2. 

If telephone call incoming is confirmed in the state ST1, 
the operation shifts to the state ST3 in which an alert sound 
is generated to inform the user of the call incoming. In the 
case where the user wishes to respond to the call incoming 
in this state ST3, the user depresses the send key 3C to shift 
the state ST3.1 to stop the alert sound, thereafter the state 
shifts to the state ST4 to start conversation. 

In this state ST4, if the user depresses the end key 3D, the 
operation shifts to the call incoming waiting state ST1, while 
if the user depresses the power key 3A for one second or 
more, the operation shifts to the state ST2. 

Also in the case where the user depresses the power key 
3 A for one second or more in the state ST3 where an alert 
sound is being generated, the operation shifts to the state 
ST2. 

If the power supply is broken off forcibly in such a state 
where an alert sound is being generated, there is a fear that 
the other party who transmitted the call may be given an 
unpleasant feeling or a kind of misunderstanding because 
the other party can notice the fact that the person on the 
reception side did not respond to the call intentionally. To 
cope with this point, there is provided a new function to 
which the state ST5 corresponds. 

That is, in the case where it is impossible to allow an alert 
sound to ring for a long time continuously in view of the 
characteristic of the portable telephone 1 which is generally 
used in public spaces, the user may depress the power key 
3 A for a time shorter than one second in the state ST3. By 
such an operation, the CPU 7 performs control to turn off the 
alert on/off controller 12 to only stop the generation of the 
alert sound. This operation does not give any unnecessary 
unpleasant feeling to the other party because this operation 
does not cause cutting-off of the circuit. Further, since the 
user can stop the alert sound, such a situation that persons in 
the surroundings are troubled by the alert sound can be 
avoided. 

Incidentally, if the user depresses the power key 3A for a 
time shorter than one second in the state ST5, the operation 
is returned to the state ST3 where the alert sound is rung, so 
that the user can easily confirm whether the call origination 
is continued or not. 

It is a matter of course that, when the user wishes to start 
conversation in the duration of stopping the alert sound, the 
user may depress the send key 3C so as to shift the state from 
the state ST5 to the state ST4 to thereby make it possible to 
start conversation. Further, if the user depresses the power 
key 3A for one second or more in the state ST4, the state 
shifts to the state ST2. 

The above is the description about the state transition 
which the portable telephone 1 can take upon call incoming. 

In the above configuration, the user can stop an alert 
sound without breaking-off connection of the telephone 
circuit by depressing the power key 3A for a short time (for 
a time shorter than one second in this example), so that it is 
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possible to reduce trouble by an alert sound being heard by 
persons in the surroundings. 

The effect is remarkable particularly in the case of such a 
portable telephone 1 which is generally used in public places 
5 gathering many and unspecified persons. 

Further, since the design is made such that when the user 
depresses the power key 3A again for a short time in the 
duration of stopping an alert sound, the state is returned to 
the original state, that is, the state ST3, so that the user's 
10 selection of use increases and the operation property can be 
improved. 

(3) Other Embodiments 

In the aforementioned embodiment, description has been 
made about a case where not only a telephone number 

35 entered by a user but also various mode selection scene are 
displayed on the picture screen of the display 4. However, 
the present invention is not limited to such an embodiment 
but is applicable to a case where the telephone number of the 
other party is displayed in the case of using a service in 

20 which the telephone number of the other party is displayed 
upon reception of call incoming. If this function is combined 
with the above-mentioned function of eliminating an alert 
sound, a user can select suitably a measure so as not to act 
in an impolite manner in accordance with a person of the 

25 other party, so that the user's convenience in handling can be 
improved. 

In the aforementioned embodiments, description has been 
made about a case where an alert sound is stopped when the 
power key 3A is depressed for a time shorter than one 

30 second in the condition that the alert sound is ringing while 
the power supply is broken off when it is depressed for a 
time not shorter than one second in the same condition. 
However, the boundary value of the depression time is not 
only limited to one second. 

35 In the aforementioned embodiments, description has been 
made about a case where an alert sound is stopped when the 
power key 3A is depressed in the condition that the alert 
sound is ringing. However, the present invention is not 
limited to these embodiments but is applicable widely also 

40 to a case where the volume of an alert sound is reduced. FIG. 
4 shows this state. FIG. 4 is an example of approximately the 
same state transition as FIG. 3, however, only the state ST15 
of FIG. 5 is different from the corresponding state ST5 of 
FIG. 3, in which the processing of reducing the volume of 

45 an alert sound is performed. 

In the aforementioned embodiments, description has been 
made about a case where there is provided a function (toggle 
function) in which when the power key 3A is depressed 
again for a short time under the state ST5, ST15 that an alert 

50 sound is stopped by the alert sound stopping function 
allotted to the power key 3A the state is returned to the state 
ST3, ST13 where the alert sound can be rung. However, the 
present invention is not limited to these embodiments but the 
state transition may be set to be one way. More specifically, 

55 as shown in FIG. 5, there is no change under the state ST25 
even if the power key 3A is depressed for a time shorter than 
one second. In this example, a user cannot ring an alert 
sound again after having stopped the alert. 

In this example, the situation can be prevented where the 

60 user rings an alert sound erroneously by user's misoperation, 
therefore, persons in the surroundings being troubled by an 
alert sound can be avoided. It can be said that this example 
has another effect from FIG. 3. 

Further, in the aforementioned embodiments (FIGS. 3 to 

65 5), description has been made about a case where an alert 
sound is stopped or the volume of an alert sound is reduced 
continuously from immediately after the power key 3A is 



